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(57)Abstract: 

PURPOSE: To obtain an organic thin film EL element 
with a long service life and an excellent durability, which 
reduces the generation of a support extensively, 
smooths the interface between a positive electrode and 
a hole carrier layer, reduces the emission starting 
threshold voltage, improves the emission brightness and 
the emission efficiency, and reduces the aging change. 
CONSTITUTION: This organic thin film EL element 
comprises at least more than one of positive electrodes 
laminated on a transparent glass substrate 5 in order; a 
hole carrier layer 2 consisting on an organic compound 
layer; a luminous layer 3, and the like; and a negative 
electrode 4. The maximum value Rmax of the surface 
roughness of the positive electrode 6 is made less than 
50nm, or the average value Ra of the surface roughness 
of the positive electrode 6 is made less than 5nm, 
and/or the contact angle of the surface of the positive 
electrode 6 to the water is made less than 20** . 
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(2 

1 

t> 1 n±.<nmmt , ^m{t-^m^h^j:hmtmt . mm 

^-^^h^wmmEx^m^x-hnx . mimmcr)^. lo 
tt:^^h^mimEi.*^x'h'>x. mimm(r>mm 
i^^R<nmmj:mm\ 20 

[000 1] 

h^A,^mmm^\^m^<.zmthh(r)X'hh, 

[00021 

^mmvfz^m=f-t'^jj:<nm^ixx\^h. ym.. rnt^ 
imn^^m^t Lxm^^rzmm^\^m=f'timmit^ 

y'x^-^m^mm^ixx^^h, la^l^//^,, *i«el^ 

l-\mit^^hfzib^z 100-200 V^o»«JE*^'^^^® 

t $ s t "^minx'h h tztb^^cr>E.m.^<r> 1 o 
[0003]-:^. ^m^nmi:m^^fz^mmmE 

^ UT t>* < *>^>^3f5£*>'^T^:>i^T 1= fzi}K mWi^iZ 

it<X ^^mmm<^\tm*-'m L<^'>X^ ^tzfzisb . 3tctg 
W=5:^fflfl:W?Slc{i^oTi^^*>o/::. L*>t, 198 

(C.W. Tang and S. A. Vanslyk 
e:Appl. Lett. , 51 (1987) 913) 

«i, ^mL'^m^inimmmb^^<^>2m'.z9tmz 
wm^hL. %^<.z%mi<iEiitmf-^mm^h 

C t (c J: "9 , mMX-miL 1 0 VOT^O«®E-C' 1 0 0 

\i^'mm^m:mi<zm\.-^xs.^hfz)f^. ^%mm'^mm 


!|#F;3¥9-77 7 0 

2 

hixh^mmA<r>'^'&^mii^htzit><r>nmcr)vm.ifi'^h 
tix^^h. ^zx\ mmmco^m.mmELm'Fii^^M 
(OELm'^x'h*). ■^(^WHmmumm^mwiztsif^ 

m^y^ :^-v'^i-—f-iznm-ti>. ^cotzuh. mm 
$ tifziEiit mm/}^ 4>a A ^ nrzmi^^^mx 

[00041 aTiz^^<7)-^mmmE Lm^riz-^^^xm 

BMt6. EI6<ifif3ft<50*^f»)KELST-<7)l»rffi«^T- 
*>S. 1 iiim<D/fy:f^m^5lz^y<'yiS'V y^XiiE 

mm) . 2i,i^mit-^n-^^i^m^^h.^mii}'^iiLk 
$ ^ lETL ^ ^ii-r «. mimmm ^t^-t^ jEnmmm , 
3 ii.-^m.mmiz^^^ ^i-i,fmm^B: v ^^3tf*T-S) ^ 
^it-^m^^hmfi(.^iifz^^x\ ^x^tLtzKUt 

m^(r)Mm-^ti^ffi:>tiX^-ti. 4{iMgAg, Al 

L i mcr>it9mm(rHS:\'^m^ mm) x\ m^i:^^ 

mm4 i:mm-thm.m^j:Tmmt^j:i>A'y^-XRx-'$) 
h. itimmm2-b-hmmAtxM. -jKWtc^'^xs 

mmm^m^^x^iis.^ixi>, ^m<^^m-\i. lEum^ 

m2M/^itM3t)m-\-nm. 0 0~3 0 0 n 

mn^\.zmis.^ixh, 

[00051 ^^-c-, u^co^mmmE L*^<7)#ec^ 

(^-y'J'^J^) . Sn (^y) . O Y) tfh 

^j:hmim^ V-y'Ltzm\\L4 y~J^i^ (OTI TOfc 
«-^•r) :iE?llfijli«2i:LTti. N. N' -i^'7x-;^ 
-N, N' -fx ( 3 -^f-yl^7x— A ) - 1 . 1' - 
i^'7x-yl--4, 4' ->''T5>' (tJlTTPDfcf}; 
■t) , «3teii3i LTti;. h'JX ( 8- 1 Fo^v-Jj-y 
U>) r;l^5::^>7A (OTA » cizhWt) . ^4t 
LT(i, MgfcAgSrlO: 1 c7)it^T'^t^«L!tMg 
Agmffi*^ffl^^''^tL^, ^C7)«f40lffi!c-C'{±. 
ELS^c7)%3tfe{i«ifei:^'5-. ^^OflU^OlSfiSt fC 
ti , IE?L*SiM^ 2 (r>^j: i ^^"lS-fk^1^9S*^'l%7tS 3 to;^ico 
^ffi4t5Bt®3<?5StCli:-?*iill'i$:»A-rS 

[00061 JiLhcTJJ: o \zmiSi.^ixfzmk(r>-^mm.E 

i^^fSME Lm'^<r>mmij^t ixn. ^m i i:i*@4 

crtrnzm^ih L<li^i^i<^m^i:i\iM^i>^t<>zX 0^T 


(3) 

3 

3 izmmti, . ZCOJiolzLX. 3 t^A^ tltc 

7feJi3(cfi|Jg$-tt^/^^A^'agT-$)^. -r;i5^?<;>. ^-tlJf 

1 lEtLfiil^S 2 cox M5r ^ ;t T I^M L , 

$ t^iziEH^mm 27&»^>i%3K«3<Ox^>;U^-KS?rM 

i.Tf:?i!i-ti.. c/itcj^tr. m^<7)i?»{i, mm4t- lo 

^j%3t«3(7)x;t./|,-^'-PtM0^5:®X.T^3tM 3 (Cii 

0, mmi tmm4<7)m^zm^^^f■z^m^-kmm^■t 
ho 

[0007] 

:k.%^i,z^-»Lx\.^i>t^^v. mm)^z\m^m^ 
(Hffito I TO. mm<r>^m,mA) 

it'^-mti:T-$ii&¥Wiv^comm^z'-j\. a -^m^ h ^ 

^5ttt^^a«0|iL§*''c>, «3fiT*<iA 1 - L i 

Tv^-r\ SfiitL-CiJit. -^&5^^fflv^«i>i^-cv^§ IT 

\itti'B,< to^£*<t# <^ixT V ^^r \ ^miXh h. L L 
^*<<^, m^z I TO{cov^T(i^<7)?it??:5-^-^^^tt<7J 

-^•rsc:t*^f«|-p;^c. X, ^raom^{ix:t^;P^'-^|| 

ff < ^ o 19 , -s.^w^m<nmm.\.zw^ l^^ tst^jN 
<nwim^\:.h>L\.^'jvm^A^'Lx^^fz, 50 
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[0008] 2|s^B^{iJ:.|egig5ftco|^lijS5rl»«^f S tc^) 
X\ ^^<r>Wt^^^mzWP'^^ . B®i:iE7L$S3iJl<?) 

(0009 1 

[0010] *«Hfl<7)i»5^Jl2tcK^c7)^|lji^ELS 

^^{i, wm:W^iJ.zmzmm^i\sz. 'y-^xO:.^!^ 
ig-ri.*fisisMEL»^-c'*)oT. mim<r>wc^<r>Mzn 

[00111 *^BB<?5ii*«3tCie«KcO*«^)liEL3g 

^ {i , SBJ^S«i±tc we $ iXTt , ii'^'Sr < t i» 1 

*-rS*8S»BIELS^T-*)oT. 

^fi4ftA>'2 0«*i?ITJ)-S.tS^5r^LTV^S. 
[0012 1 CICIT', LT(i. ;^VN--/:J^y 

y^'&{cJ:0ffM$itJtiTO, Ti^-^tr^^coSiS^iO 

^tfiStSiJtc J: i>i5fe?f , J: S f y^^coxgtcj: 0 
(00131 ^Wk.'^^m^L LTJ±, iE?LfS)MS/3^ 

T'J^I) tcO*<»* L< , mux. mW^A - 1 2 9 1 9 

1 ^'im. «BB¥4 - 1 3 2 1 8 9^^km. 4^^T4 - 

2 5 5 6 9 2-^ii-?g^lciEtEiOWm-^W«Srfflv^?,C: 

?*J. 1. 1 -h'X ! 4 - (i^'-P-NU^l'TSy) :7x 
:i;H v-^'O's^-^y. 4. 4' . 4" -hU^f-^l-h 
U7x^/PT5:^. N. N, N' . N' , -^Vy^X 

(v-V'^))V) -p-y x.=~w~Jr^y. i-(n, 

N-i^'-P-h'J/I^TS y ) ■:^7^"J>', 4, 4' -t' 
X (v-'^f-yl^TSy ) -2-2' -i/^^/PhU^x::! 


5 

)\^?^9y. N, N. N' , N' -T'h^7xr:/U-4. 
4' -i^T^ y t:yx:=.;U. N. N' ->^'7x^/P- 
N, N' -i^-m-h^Jli^-A , 4 ' ->-'r$yb'7x 
N, N' - 'Jy :r.:z.}V~[^ , N' -h'X (3-;>< 
^./^7x~;l') -1.1' -f7x::^yU-4 . 4' 
T^y. N - 7 X ,i,/s:y-;i/^<733?«e^HSlT 5 
>\ 4 ->^-P- h •Jyl/T^y.XihyP^v. 4- (>'- 

p-hii/uT^y) -4' - C4- (s^'-p- h u/i^r 

T:^-fvriyimw. T^ymm:^}\^':2ytm 
(*, r^^-^'Z-jvmmi^. x^'j)i'Tyvy'^yim 
ftc. y)i':^v yyimw. ^\<yYymm\^. i^y^y 
tmw. r^'jiyyymr^'jyih^m^i^. m'it^^') 

^-fb-^?*). .-K 'J 3 - ;>< ^fV^^yjL ymc^^^-)vmm^ 

(f. 5^^^4 - 2 5 5 6 9 2-§-^ISeciettO. O-i^'^ 

>^^'))V^y^y^it^^mi:mfh;ibi}'^x-^ 

-^>'f^;i/-2-^yy':t^^?-y ^Jyi-) - i. 3, 4- 
f^ri^'Ty-;^. 4, 4' -fx (5, y-t-'^yf* 

;^-2-OV':t^-*fy'y/P) Xf^/Ky. 2. 5-^" 
X(5, t-'^>'^;b-2-^>'y'^^-^y'»J 
;U)^:t7xy. 2, 5-trxC5-a, a-S^^f-yU 
^yS/VWD -2-'<.yy':t^-!fyVU) f-:t7xy. 2, 

5~t'xC5, t-^yf-;u- 2 -^yy:t^ 

^;-y;l-D-3. 4->^'7x::^y^f-i-7xy ; 2, 

;^ ( 5-^f'yp-2-^yy^^ri^y7P) f-^7xy. 
4, 4-b'x ( 2-^yy;t^-»?--^yu;u) f->}-7x 
y. 4. 4' -b-x ( 2-<yy^^-*f-f y»j;i-) b*7 
x-y. 5-><^;i-2- C 2- C4- ( 5-^f~yi.'- 
2~<yy5i~^^;--f yy/i-) 7x-/ud b'-yuDA^w 

:t^-9-^y'J;U. 2- C2- (4-^ao7x::i;l/) b' 
-^7 h C 1 , 2 - d 3 :?r^ify-;u^o^y y>}- 

^-y-y-ZU^. 2,2'- ( p-7x-Uyv^b'j:il- 

y ) - b'x^yyf-ry-;i/^<^^yy>ry-/i/j^.. 

2- C 2- C4- ( 2-^yyM ^ryj/l-) 7x- 
y^D b'r.;i.] A;yy.f^^V~;l.'. 2 - C2- (4-^ 

yy^ ^^'■ywb^^co^Ttiiasijw^tf/^^n^. m 
i&<^)^m^\^-vitit^^^ vcomt\^x\t. h»jx 
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6 

(s-^y \} T/pa-^A, bx(s-^y'j 

»J7-;t ) Sl'p\ b'X (2-"^f-;P- S-^7'J7 7'~ 
/i^) -fyi^'^ju. h»jx ( 5-;><f-y^-'S-^7Uy- 
(5~ynx3~s-^y'jy-}i):^)V'i^"y^. ^^'J 

CSia (II ) -b'X ( S-b Ko^i/- 5-^7^7- 

;^^yD ^co8- b Kc?^^':^7 'J y^^KJm^ 
10 -J y jux b- y K U y WW ^ii^ o 

y-tfy^fk-^^^jt LT(i. 1. 4-b'7. (2->c^;i'X 
f-yyt ) ^y-b'y. i . 4 - ( 3 -^^/U7.^U;U) ^ 
y-ify. >-x-?-i;;Ky-t:y. 1, 4-b'x (2-xf- 
yt'7f-»jyi/) ^y-by. i . 4 -b'x ( 3-X'7-yi'7.^- 
g/i^)<y-by. 1. 4-b;x ( 2-p<^/U7.f^u/i'') 
2->^f*;i-^y-by. i, 4 -b'x ( 2-^^;i'7.^'j 
;P) 2-X'f-;U'<y-t'yWW^>^i^. X. >'X^;P 
b^>''y|S2lfz|5t>|^7t8t::ffl^^^>ix. oft^f^]^ LT 
(i. 2. 5, b.x (4-.;^^yU7f-'J;U') b-7>'y. 
20 2, 5-b'.X (4-xf^;UX^i;;U) b'^i^'y. 2. 5 
-b*XC2 - (1-^7^-/1.) b'x;U3 b-^v-y. 2, 
5-b'X (4-^ b'^yy. 2. 5 - b' 

X C2- (4-b'7x-;u) b'xyu) b*^s;^y\ 2, 5 
-b'X C 2 - (1 -b'Uxy) b*r:yPD b'^S/yW^ 

i^^m'J^^'jT H yimi^. $ <^>tc*t^^4 - 1 

3 2 18 9 ^'Ikmzllm(n^%m t lt , r y h ^-t 

y. 'Jf-;i-ig*a. buy. :ao4-y^tS>cf ^^ii^* 
30 [00151 mmt LT(i. tt»g8»^fft^^^mt> L< 

ti-^^/Zmv^f^iX. Al, In.Mg.Ti. Mgy'A 

-e^O^filh Lr(i. S i O, S i O2. A ! 2O 

sEfm\^^mfj^^mmt.xii. -^wccsq^««±(c 

[00 16] 

9 . ^mcommmm^'Z^w^m^^^h c: ^ § . 

^<^±M\iZmmm\.zX OffM$ixl>ISl O nm^oK 
50 X. b-y7K^;U^{cJ;&£/3-h t*<^^* X. 


=Flzi5H-^?sM<^^WM^<OM.:ki&Rm a ^t^S 0 nm 
-/l.-^lcJ;Si^3-hl>*l<<k-5>, MoT, m^m^ 

COO 1 7] 

immm^ uiT^^mnio-mmmiz-oy^^x . mmi:^m. 

[0018] (mm 1 ) n 1 ti*%Bfltr)^ 1 mmmi-z 
i3i-fh^wmmELm'=f-cr)m^mmmx'$)^, ^^mmm 

xu. mmtmmtcr>mcr)^mt^m<^mjs.t lx. 

m-con^^ttixtmi'^^-th. 

[0019] lyjboJ: d t::i|SBK$ii/i*f&BH<OSS 1 ^ 

m^imi-^. ^eetLTiTo. iETLifijiia2tL 

tTPD, ^3t«3i: LTA I qs. ^®4i: LTMg 

(cj; o-c^^^^-?.*v -^e^tc, I To<r,mmtin o o~ 

3 0 0 n rn . iE?Lli3l|® 2RX/mtm 3 2 0- 

6 0 nm. mm4(7)fSimi2 5 0nmX'hi>. t-f. ii 
y X^m5±lzx^i y^Vy:^'izX 0 I TO^-ffM^ 


5) ftr»a¥9-777 0 

S 

-6(1 Owt%7fc>§?R) -t-a?f LT^d^, M7k?ft?*5rff 
-f'l^ 1 X 1 06 T o r r aT<r)M^&tX'^S.L-f.: 

TPD^mmmi^t. iEtLfrmii2$-K/f*^'*«j5o 

10 {i, *«J0. 3 nm/s e c-C'J)!.. ^('■>T, A 1 qsS- 
L . 3 ^MII*-'*^ 5 0 n mlC^I. J: 0 

^«ffMLf^. CICO^, A 1 q3iOP.*^«Ji. *^0. 
2 n m / sec X'hh, HKiZ. M g A s ?r^«jSfc 

iat5ij!)D^:^i^<7)^S^.«(cj; DIG: 1 <r)\tX"ny 
Vn-)lLX^mM-thZtf.zX^ . MgAg^^^ffi 
$:«l/¥*^*«;2 5 0nmlC^L^fii4$:}^)f.L?t:. --^ 

MgAg^A«ffitci-5ttl.Mg<0^*3MffiJi, *^ 
0. 5 nm/s e oX'h^. 
[0020] W±coJ: 0 lc$?^$ix;t*5&W<7)S5 1 
20 CTlcts(t.i.W«iWKEL^^{i^ag6t»ffi4<7)raicE 

[002 11 (||^c?iJi-7 ) *%Bg<omi^ 

{:a«Lf^l©ffi6T'*>?. I TO?t)l$:*t-|. I TOS^ 

*sfcT«. iiiie«j 1 hxmt^<ri^. mmm2b t 

Tr/Wr7-yl.gfe?t, m^^l3 t l xm^m2lzMx.Xm 

^mz x^T^h yim . mmm 4tLx mmm s ^zta 
x.xT-bhyizji:s>m±imi», ^mm5btx. m 

30 ;c.»f, ^^tM«SC-C LEANER ( 1 Ow 

t%7mm) izx^mmk. j*7K?5t#. mmmett 

X. PD-6 (1 0wt%7KigjS) {ci^gfevtm. SEtK 
act*, lli^fi^7i:tT, PD-6 (10wt%*V§?K) 

40 Wl5'^<7M\^\zXi>m'm^^i: («1 ) t-'i^"^. 
[00221 
[^1 ] 
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No 





1 



X X 


2 



X 

2D0J^ 

v> 



X 

150^200 

4 



X 


5 




100-150 

6 



O 

50—100 

7 



@ 

50*i« 


hij'^it<n^'^-w,mhixx\^^j:\^. z.(n>(^\)ti- mm'^^^mzx. o^^^o»#it*^'^i5-:>-c < ^ . 

(Tyn-mm. m^^t t«M«*^2 omimz lt -m^kz^ e ^mmm<r>-nim(r>^wm< . i n 

m^n^^motiK mm.mzxi.Rm.x'm'm.-th^t t4«i!^^^'9^.«:^^wiet- s i ozSrrj-T^-r y^- 

lliEL3g-?{±, l©ffiO«pS*«*lcS*-r.&«3!iftft2 0JK* m, SaESfJKtix 2 0 O 0 ( 5jum/cin) (ciOffo 

j^f. CO^^ffiS 5: ^ L < K«-r -S. ■! i: t'^X' ^fz, a (± i; X x y r^O-f ' - ^ V ^ 3 > b' ^ - ;5' 

[00 25] (^SJ!?iJ8) 11^0118 i: LT, ^jt:^SfeSr KDa^T■*^'^>»tiiL/v:. T-i5'(±, 

-^t LT. ifir«?»IKELIg^iOBJffi6-C'2bS I TO<r> -iyhimAfim^L. -S-^O^fertiSrmfflL/i, Ra 

•ft«$r^X.T. ll;Sc7)^^^^«$r)il^j:t«cL;^c, m:^-^ t Rma x{i:-^a^tCfflM;<>^'^b») . R a*</h$i,-»{Jt'R 

jfet LT(4, dp^m\ (^-:^^ PD-6$rl maxt/h$v^fS|6)*^^fe^//, I TOUMcOgP^S^J^X 

Owt tcJ:S*s$«^ift?f» ( 6 0'CiS7k4») 40 P(i^<OS^fi£*fc J: h^^fih^tzib. ^i^mcm^ 

•^im^'ii-^fz. mmmmm:^<^m7^x'iij^i)mmz [0026] mL<r)X o izmm^ ixfzm^m^^m2 ^ 

^±izmti. miA<^mmtT^^\,yi)zmx'h'^fz. -t m^^xstm-t^. 02(i*^Bj<o-iii6f?inctJtts^ 

^i7*>, rTomm(r>mm^m^}:m-ti±xu. mm m]8(r,iTommir)mmm$(7)^mmRsii,zMthm 

m(r>m»:fTmx'mm<r>mifi:n\>^. mwi<^mm^'rToz miiZtnf:^Bmzx^mmx'f>h, mmmto^msmi 

tlzLtz. itmzm^^fz I TOmmi,iTmt.^^i,ffyX 1 0 0 c d/m^ . ^$^3 Of^c7)^{*:gi8il:l|{CJ:|>||„.S. 

^5ffmM'^fS.fMn<^mm immiiaJicO^m. Ttm ^Ol+ScHfo/i. C<7j|l|2<7):/f7 7;5)^<^fiJ'5.J:c.C. R 
t^hS i02ff)Zi-r-^ y-7'co^m, hL<imm<7) *50 a7!)^5rim5r*ii:Lr-eilJ:0Ra*vjNSi.''i;, 


(7) 


1 1 


V ^7"^ , i iviZici L T , R a A^' 5 n in i.Xt<7) I T OS^ti 
R a*^::'c# < ^--S. iz-^ixX . S.'^iif*<7J:'c$ $ t A# < 
^2>, (ML , ^TiOMj^i*«;*cl'V^;b»tT«=5r<. iSt/h^ 
M * t L , R a i^m <t>:hh±^ Ki:W<!^J)^fzA. fiA. 

mj^.<D^±JWM^MWSf<7)n^i<zmm-t^hcox' lo 
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